Increased expression of the human Ca2+-activated Cl- channel 1 (CaCC1) gene in the asthmatic airway.
Mucus overproduction is a clinical feature of asthma. Ca2+-activated Cl- channel 1 (CaCC1) has been identified as a protein that is expressed in intestinal epithelia and that plays an important role in fluid and electrolyte transport. Recently, its mouse counterpart, gob-5, was identified as a key molecule in the induction of murine asthma through mucus overproduction. To elucidate the relationship of CaCC1 to human asthma, we examined CaCC1 expression using real-time quantitative polymerase chain reaction analysis in bronchial tissues from patients with asthma and normal control subjects. The expression of CaCC1 was significantly upregulated in patients with bronchial asthma compared with control subjects. In situ hybridization and immunohistochemical analysis demonstrated that CaCC1 is located in the bronchial epithelium, especially in mucus-producing goblet cells. In vitro transfection of a CaCC1 expression vector into the human mucoepidermoid cell line, NCI-H292, increased mucus production and induced the MUC5AC gene. These results suggest that CaCC1 plays a direct role in mucus production and differentiation in goblet cells and may contribute to the pathogenesis of asthma through its mucus-inducing activity.